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Referen ce • ^placement aosures/Resins 



Replacement Closures for 
NALGENE Bottles and Carboys 

Refer to the Boato Chart fn rfils catalog to determine which closure fits 
your specific botrle. 



B?tt|B 




Rcplaccrrani 


Pf<e- 


Nock Size 


DKcrtpdof) 


Pafr No. 


Qtv. 


13 mm 


Screw Closure, PP 


7M|50*0|30 


12 


13 mm 


Amb*r Screw Closure, Amber PP 


7U2I7I-OI30 


12 


13 mm 


Serew Oosura, Natural Tefed ETFE* 


71-2174-0)30 


2 


20 mm 


Screw Closure. PP 


71 -2 f 50-0200 


12 


20 mm 


Scraw Closure, HDPE 


71-2151-0200 


12 


20 mm 


Screw Cloture, Ambar PP 


71-217(^0200 


12 


20 mm 


Screw Oonjre, Teflon PFA* 


71-2172-0020 


2 


20 mm 


Sow aosure. Natural Trfzel ETFE* 


71-2174-0200 


2 


24 mm 


Screw Closura, PP 


7I-2ISM240 


12 


24 mm 


Screw Closure, HOPE 


71-2151-0240 


12 


24 mm 


Screw Closure, Ambtr PP 


7L21 71 -(VMA 


1* 


24 mm 


Screw Qog-iPit Natural Ifefool ETHb" 




1 
A 


28 mm 


Screw Closure, PP 




12 


26 mm 


Screw Qmut6, HpP6 


71.1151 jwflQ 


M 

l± 


28 mm 


Screw OofiUTA. Amber PP 


71.5171 JJTQO 


1) 


26 mm 


Screw Closure Btack T»fzal ETFE* 

" """Ml "™ "tO WWII b • ru 


71.2 171-03(10 


j 


26 mm. 


Screw Cfoaure, Natural "lirzol ETFE* 


» I £ 1 rTV«nl 


*. 


33 mm 


Screw Closure, PP 


7I-21 50-0330 


12 


33 mm 


Screw Qoture, Natural Tafefll ETFE' 


7I-2I74-0330 


2 


36 mm 


Serew Contra, PP 


7 1 .^r^flunVfiTi 




38 mm 


Sen*? Closure, HOPE 


7I-2I5I-0380 


12 


36 mm 


Screw Oflsure, Amber PP 


7 1 -II 71-0380 


12 


36 mm 


Screw Qeiure, Bbck Tafzel ETFE" 


7|.7l7lJl»flrt 

t 1 A 1 / J^UJUU 


i 

A 


38 mm 


Screw Ctdourv, Naxural T&fuftl GTVfc* 






3S-430 


Screw Clown, HOPE 


71-2151-0364 


12 


M-430 


Screw Closure, PP 


71-2160-0384 


12 


3£H3Q 


Screw Closure, Amber PP 


71-2171*0384 


12 


36-430 


Screw Closure, "teflon PFA* 


7I-2I72-03B4 


2 


3M30 


Screw Oofiurfi. Natural Tafeal ETFE - 


71-2174-0384 


2 


43 mm 


Screw Ctafure. Pp 


71-2150-0430 


12 


43 mm 


Screw Closure, Amber PP 


71-2171-0430 


12 


43 mm 


Screw Closure, Natural Tafzal ETFE* 


71-2174-0430 


2 


46 mm 


Screw Closure, PP 


7I-2150-O460 


12 


46 mm 


Screw Closure, Amber PP 


7l«2l7J-0460 


12 


46 mm 


Screw Closure, NaeurI Total ETFE* 


71-21744480 


2 



538 

53B 
53B 
53 mm 
S3 mm 

63 mm 
638 

70 mm 
70 mm 

aaa 

83B 

100 mm 
120 mm 



Screw Closure, HOPE 
Screw Q&stiix, PP 
Screw Oosura, Amber PP 
Screw Closure, PP 
Screw Closure, NacuraT Tafeof 

Screw Qosure, PP 
Screw Closure, Ambor PP 

Screw Closure. HDPE 
Mason Jar Closure, White PP 

Screw Closure. HDPE 
Screw Closure, PP 

Screw Oosura, PP 



ETFE* 



Largo Jar Cloture, Whtoa PP 
Sr ■qulvajant. Ttflon and lefeel rt« rag)gcered 



71-2)51-0053 
7I.2|&^0530 
71-2(71-0530 
71-21504530 
71-2174-0530 

71-2150-0630 
71-2171-0630 

71-215(4070 
71-2154-0700 

7|-2fSI-0uB3 
71-21600830 

71-2150-1000 



71-2155.(200 
trademarks of DqPortc. 



12 
12 
12 
12 
2 

12 
12 

2 

(2 

2 
2 

12 
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Resins - Reference 
POEYOLEHNS 

Polyoleflns are high-rnotecukr-wBjght hydrocarbons. They Induda; low-density, 
linear low-denslry and high-density polyethylene; polypropylene copolymer; 
polypropylene, and pofyrnemyfpentena. All are nontoxic and non-contaminating 
and exhibit varying degrees of break resistance. Those are the onfy plastics 
lighter than water. They easily withstand exposure to nearly a [I chattels at 
room temperature for up to 24 hours. Strong oxidizing agents eventually 
cause t^brjttfernent All polyolafins can be damaged by long exposure to 
ultraviolet light 

Polyethylene The polymerization of ethylene results in an essentially straight- 
chain, hlgh-«i^Ba4farvwelght hydrocarbon. The pofy ethylenes are classified 
according to the relative degree of branching (side chain formation) in their 
molecular structures, which can be concroJIed with setecoye amuV^s, 

Uke other polyoleftns, the polyethytenes ire chemically Inert, Strong oxidizing 
agents will eventually causa oxidation and enrjbrittlemenL Thay have no known 
solvent at room temperature. Aggressive solvents wlfj causa softening or 
swelling, but these effects are normally reversible. 

LowtenAity polyethylene (K>PE) has mora extensive branching, resulting 
In a less compact molecular structure. 

High-density polyethylene (HDPE) has minimal branching, which makes 
It more rigid and less permeable than LOPE. 
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HIGHUDENSITY POLYETHYLENE 

linear low-density polyethylene (XLDPE) combines the toughness or 
low^ensjty polyethylene with the rigidity of hljfh-denshy polyethylene. 

CrtttfeUnked high-density polyethylene (XLPE) js aferm of Wgh- 
densfty polyethylene wherein the Individual molecular chains are bonded to 
each other (using hear, plus chemicals or radiation) to form a three-dimensional 
polymer of extremely high molecular weight. This scructure provides superior 
stress-crack resistance and somewhat improves the toughness, stiffness and 
tham(cal resistance of HDPE. XLPE \s a superior material for molding vary 
large storage tanks. 

Polypropylene (PP) Is similar to polyethylene, but each unft of the chain 
has a methyl group attached. It Is translucent; autedavabl* and h» no known 
solvent at room tarnperature, It Is slightly more susceptible than polyethylene 
to strong oxidizing agents. It offers the best stress-crack resistance of the 
polyoleflns Products made or polypropylene are brittle ar 0°C end may crack 
or break If dropped from benchtop height 
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POLYPROPYLENE 
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tiesins — Chemica* Jtructure & Gen. Prop. -Reference 



Pfttypfttpylcae copolymer (PPCO) rephc« potyallarper (PA) and e 
an essentially (ln*ar copolyrrter with repeated sequences of ethylene And 
propylene. Ic combines soma of the advantages of both polymers, PPCO 
Is aucocTayable and offers much of the high-temperature perfbrrrianca of 
polypropylene. It also provide some of the tew-cempi»rature strength and 
flexibility of polyethylene. 
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POLYPROPYLENE COPOLYMER 
Polymcthyipcntcne (PMP- or TFX-tj) it similar to polypropylene, but It 
has an Ixobutyl group Instead of a methyl group attached 10 etch monomer 
group of the chain. Its chemical resistance Is dose n chat of Pfl It Is more 
easily softened by unsaturated and aronqjatjc hydrocarbons, and chlorinated 
solvents. PMP Is slightly more susceptibly than PP to attack by opddfcdng 
agents. Its excall&nt transparency, rigidity and resistance to chemicals and 
high temperatures make PMP a superior; material for labware. PMP withstands 
repeated autodavlng, even at \SQPC. It ifan withstand Intermittent exposure 
to temperatures as high as 1 75 a C Products made of polynwthylpaptana are 
brittle at ambient temperature and may crack or break If dropped from 
benchtop height. t 
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TOLYMETHYLPENTENE 

Polystyrene (PS) Is rigid and non-toxic, with excellent dimensional stability 
and good chemical reslttanca to aqueous solutions, hut limited resistance to 
solvents. This gjass-clear material is commonly used for disposable laboratory 
products. Products made of polystyrene | are brittle at ambient temperature 
and may crack or break If dropped from) benchtop hdghc. 

!A - 

POLYSTYRENE 

Polyvinyl Chloride (PVC) Is simitar In structure to polyethylene, but 
each unit contains a chlorine atom. TTie ^hlorlne atom renders It vulnerable 
to some solvents, but also makes It more resistant in many applications. 
PVC has extremely good resistance to o|ls (except essential oils) and very 
low permeability to most gases. Polyvinyl chloride Is transparent and has a 
slight bluish tint. Narrow-mouth bottles made of this material are relatively 
thin-waited and can be flexed slightly, Vv^en blended with phthalate ester 
plastjcteers, PVC becomes soft and pliable and can be extruded Into 
flexible tubing. ! 



ENGINEERING RESINS 

These resjns offer exceptional strength and durability In demanding lab 
applications. For specific uses, they are superior to the polyoleffns. Typical 
products are centrifuge ware, fllterware and safety shields. 

Poly carbonate (PC) Is window-dear, amazingly strong and rigid. It is 
autoclavablo, nontoxic and the toughest of all thermoplastics. PC Is a special 
type of polyester in which dlhydric phenols are Joined through carbonate 
linkages. These linkage* art subject to chemical reaction wfth bases and 
concentrated acids and hydrotytic attack at elevated temperatures (e.g., 
during auxoctavtng). This makes PC so|uab|e in various organic solvents. For 
many applications, the transparency and unusual strength of PC ofTset these 
limitations. Its strength and dimensional stability make It Ideal for high-speed 
centrifuge ware. Spectro photometric analysis shows that the polycarbonate 
Used in NALGENE safety produces js essentially opaque to ultraviolet light 
from 200 to 380 nanometers (nm); 0% transmittance from 200-300 nm, 
0.2% transmittal! ce up to 330 nrn. This covers the wavelengths emitted 
for germicidal applications such as laminar flow hoods (254 nm) and for 
fluorescence detection of dyes In electrophoresis or chronratography 
developing (350-360 nm). 

C X C-fi«g C^Q^f q I 
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POLYCARBONATE 

Polysulfonc (PSF) Like polycarbonate, PSF Is clear, strong, non-toxtc 

" and extremely tough,- PSF |s less subject than PC to h^rolytte.attack oaring 

autoclaving and has a natural straw-colored cast. PSF Is resistant to acids, 
bases, aqueous solutions, aliphatfc hydrocarbons and ajcohofs. PSF is 
composed of phenylena un|cs linked by three dlfTorant chemical groups - 
Isopropytldene, ether and sulfone. each of the three linkages Imparts specific 
properties to the polymer, such as chemical resistance, temperature resistance 
and Impact strength. 
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POLYSULFONE 



Polyethylene Tereplithalatr: G CopoXycster (FETG) is similar to many 
other engineering resins, However, Its glass-like cferfty, toughness and excellent 
gas-barrier properties make It an outstanding choice for storing bio logical s. 
Tests hava shown PETG to be biologically equivalent to, or better than, Type I 
borosiljcate glass battles for cell culture applications. In tests using a wide 
variety of cell lines, PETG was determined to be non-cytotQX|c, and med'e 
stored In PeTTG bottjes demonstrated proliferative and morphological 
characteristics comparable to control media, In fact, the PETG bottles allowed 
growth of good monolayers directly on the surface of the botde, PETG can be 
sterilized with radiation or compatible chemicals but cannot be autodaved. Its 
chemical resistance Is fair. 



POLYVINYL CHLORIDE 

I 

Thermoplastic elastomer (TPE) Is a type of poryolefm which, due to 
structure, molecular weight and chemistry, can be molded Into autoefevable 
parts which are rubber-Ilka in application and performance. It is used for 
several small caps and plugs on filtration and uttracentrifuga ware products. 



H 



I 

-C C- 

I I 



H H H H 

K H4<* Pi} 

H H H H 
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Reference • Res-is— Chemical Structure -i Gen. Prop. 




Polyphcnylene Oxides (PPO) A patented process for oxidative coupling 
of phenolic monomers is used to forum lata NoryT phenyfena oxide-based 
thermoplastic resins. This family of engineering materials Is characnartxed by 
outstanding dimensional stability at elevated temperatures, broad tern pisracu re- 
use range, outstanding hydrolyck stability and excellent dielectric properties 
over a wide range of frequencies and temperature*. Among their design 
advantages art: (I) excellent mechanical properties over temperatures from 
below -40*C (-40 B F) m above 4$°C (300°F); (2) self-extinguishing, non-dripping 
characteristics; (3) excellent dimensional stability and low water absorption; 
(4) resistance to aqueous chemical environments, and (5) excellent impact 
strength. 



Polyvinylidene Fluoride (PVOF, best known as Kynar***) Is a 
fluorcf oiymor with atterrudng 0tt and CF2 groups. PVDF is an opaque 
white resin. Extremely pure, It is superior for non-contaminating ap p li c ations. 
Mechanical strength and abrasion instance are high, similar to ECjTE. It 
resists UV radiation. The maximum service temperature for rontfonaily- 
molded PVDF tante is WC. Up to this temperature, PVDF has excellent 
chemical resistance to weak bases and salts, strong acids, liquid halogens, 
strong oxidizing agents and aromatic, halogenated and aliphatic solvents. 
However, organic base* and short-chaln ketones, esters and oxygenated 
solvents will severely attack PVDF at room temperature. Fuming nitric acid 
and concentrated sulfuric add will cause softening. At temperatures 
approaching the service limit, strong caustic solutions will cause partial 
dissolution. Autodavable If tanks are empty and externally supporpad. 



L A -J" 
phenylene oxide 

fluorocarbons 

Typical fluorocarbons are Teflon tetrafluoroechylene (TFE)* and 
Telbn fluortnated ethylene propylene (FEP)*. Both have remarkable 
chemical resistance. 

Teflon TFE* is opaque white and has the lowest coefficient of friction of 
any solid. It makes superior stopcock and separator/ funnel plugs. 

Teflon FEP* is translucent, flexible and feds heavy because of Its high density, 
lc resists a]| fcnown chemicals except molcen alkali metals, elemental fluorine 
"and fluonna" pro cursors at elevated temperatures. It should not be used with 
concentrated perchloric acid. FEP withstands temperatures from -£70°C to 
+205 fl C and may be sterilized repeatedly by all known chemical and thermal 
methods. It can even be boiled In nitric add, 



TEFUON FEP 

ifc£*cl ETFE* Is translucent white and sllghdy flexible. It is a dose analog of 
Teflon* fluorocarbons, an ethylene tetrafluoroethylena copolymer. ETFE shares 
the remarkable chemical and temperature resistance of Taflon TFE* and FEP* * 
and has even greater mechanical strength and Impact resistance. 

Halar ECTEE** Is an alternating copolymer of ethylene and 
chlorotrtfluoroethylene. This fluoropolymer withstands "continuous exposure to 
extreme temperatures and maintains excellent mechanical properties across 
this entire range (from cryogenic temperatures co I BOX). It has excellent 
electrical properties and chemical resistance and has no known solvent at 
1 21 °C It Is also non-burnfpg and radiation-resistant. Its ease of processing 
makes it suitable for a wide range of products. 
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POLYV1NYUDENE FLUORIDE 

Teflon PBV* |s translucent and slightly flexible. It has the widest temperature 
range of tha fjuorupolymers - from -27CTC to +25^ - with superior 
chemical resistance across the entire range. Compared to TFE ax 277*C It has 
better strength, stirpes* and creep resistance, PFA also has a low coefficient of 
friction and outstanding antlstlck properties and Is flame-resistant. 
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TEFLON PFA 

lRegbtered trademark of Gtneral El«me 

+ Registered tradflmark of Mltnjl fit Co.. Ltd. 

♦or equlvilcnt, Teflao Tefeal are rtgmared trademarks of DuFent 

^or aqufvalcpt. Halar \& a reglitered trademark of Aurtmont USA, Inc. 

**"RegliUnid V*d<Wrk of E|f Atochcm 



Reference/Use & Care Guide 

The following material Includes general guidelines on the use and care of plastic laboratory products. For more information, contact your 
NALGENE Labware Dealer or Nalge Nunc International, 

North America Europe Other Countries 

Technical Support Nalge (UX) International Department 

Nalge Nunc International Tel: +44 1432 263933 Na|ge Nunc International 

Rochester, NY Fax: +44 1 432 35 1 923 Rochester, NY USA 

Tel: 1-800-625-4327 Tel: 1-716-264-3898 

nnitech@nalgenunc.com Fax: 1-716-264-3706 

indmktg@natganunc.com 

General Cleaning 

NNI recommends using noiw^Mlne detergants for cleaning plastic labware. 
especially those produces matte of polycarbonate, which is particularly sensitive 
to alkaline attack. 



NALGENE U900 Liquid Detergent (Cat. No. 900) Is designed to dean all 
plastics at a neutral pH. A 5% solution in water U usually sufficient but 
can ba increased to 20% for stubborn residue or heavtly-soHad thwarts, 
L-900 Detergent: can be used In automatic washers for [ighrfy- to normally- 
soiled Items. 

Soak the labware in the detergent for up to 3 hours, then gently wash with 
a cloth or sponge. Soak heavily-soiled Items in a 5 to 20% concentration In 
water for 4 or more hours prior to washing. RJnse with tap water and then 
distilled water. 

y ■ 1 -v 

• Do not use abrasive cleaners or i cotrring pads on any plastic labware, 

• Periodically disassemble and dean spigots and threads on bottles and 
- -closures to prevent salt build-up,- which can cause leakage, — - 

• Most plastics, particularly the polyolefins (LOPE, HOPE, PP, PMP and 
PPCO) have non-wetdng surfaces that reslsc attack and are easy to dean, j 

* — — — Z J 

Dishwashers 

Labware washing machines can be used with all resins except LLDPE, acrylic 
and PS, due to temperature limitations. 

Sp cial note on polycarbonate (PC) 

Repeated washings in the dishwasher weaken the exceptional strength 
of PC PC labware that has been exposed to high stresses (such as 
those caused by contrjfugatlon or use in vacuum chambers) should 
aJways be washed by hand using a meld, neutral pH, nan-abrasive 
detergent without sheeting agents, such as NALGENE L-900. 

Keep the dishwasher cycle time to a minimum. Use the plastics cycle and set 
the water temperature at 1 35°F (57°C) or lower, Remove dm fapware as soon 
as possible after cooling Is complete. Avoid excessive abrasion of plastics by 
covering metal spindles with soft material such as plastic tubing. Plastic labware 
should be weighted down and held in place witii accessory racks, 

Ultr sonic Cleaners 

Ultrasonic cleaning units may be used to dean labware as long as the labware 
does not rase directly on the transducer diaphragm. 

Special Problems 
Greases and Oils 

For many applications, washing with a mild detergent will remove greases and 
oils, When more rigorous cleaning is needed, organic solvents may be used 
with caution. Extended exposure to these solvents may cause some swelling 
of polyokfins. Rinse off aj| solvents before using labwaro. Use only alcohols on 
PC, PSR PS and PVC; other organic solvents will attack these plastics. Do not 
use organic solvents with acrylic. 

Organic Matter 

Chromic add solution will remove organic matter, but will eventually embrittle 
plastics. To minimize embrlttlement. soak plastic for no more than 4 hours. The 
following formula Is the recommended cleaning agent 



Dissolve 120 grams of sodium dfchromate (Naj, CrA-2H,0) | n lOOOmhap 
water. Carefully add 1 600 ml concentrated sulfuric add. Note: Because this 
solution generates considerable heat, wa recommend external cooling, Do 
not mix In a plastic container. j 

This solution Is designed to produce an excess of dlchromate In the form of a 
precipitate which actually extends the useful life of chromic aqd and dissolves 
as needed. This chromic add solution can be used repeated^ until It begins to 
develop a greenish color, Indicating a loss of potency. As a result of the excess 
dlchromate built into this formula, the solution lasts much longer than 
comm8roaj|y~avaj|at))e solutions. 

Sodium hypochlorite solutions (b|each) are also effective in removing 
organic matter. Use at room temperature. 

Centrifuge Ware 

After cemrifugadon. loosen pellets by presoaklng the tube or bottle overnight 
in a mild detergent solution (we recommend NALGENE L-9Q0). Do not soak 
_ PC_centi-lfuge„ware^ palle t contains m tcrobiojogicaj_ 

or hazardous material, refer to Hazardous Matter section. After soaking, use a 
pipet or soft rubber policeman to farther loosen the pellet. A soft brlsde brush 
may ba used If care Is taken not to scratch the plastic. 

Trace level Cleaning 

Summary of Average Element Content of XI Plastics end 
Borosilicate Glas* 1 



Material 
PS 
PSF 
TFE 
LDPE 
PC 
PMP 
FEP 

PVC-tublng 
PP 

HDPE 
ETFE 
PVC-dgld 
Borosilicate Glass 



No, of Elements 
8(8N.D.«) 
I6(12N.D.) 
24 
IS 
10 
14 
25 
9 
21 
22 
32 

7 (I I N.D.) 
14 



lota] Cone, ppm 
4 
17 
19 
23 
S5 
178 
241 
280 
519 
654 
1,007 
2,541 
497.249 



Major Constituents 
Na, Ti,AI 
Na, Fe, Ca 
Ca. Pb/Fe. Cu 
Ca,C| ( K 
CI, Br, Al 
Ca.Mg.Zn 
K,Ca,Mg 
Fe, Zn, Sb 
O, Mg. Ca 
Ca, Zn. Si 

a, Pb, si 

Sn, Ca, Mg 
SI, &, Na 



*N.D. = Not Detected 
NOTE: ValuM feted in the dinrt above reprft«mc ryptol contents for major consequents. 
Various grades of plasties may vary from these value*. 

'Selection and Ctsaqlng of Ptatle Containers Tor Storage of "face Etemont Samples. 
John R- Moody and Richard Upborn, ANALYTICAL CHEMISTRY Vta|. 49, Paga 2264, 
December 1977, 

As the chart 'Summary of Average Element Content of 1 2 Plastics and 
Borosilicate Glass" shows, for most trace metal analysts, plastfc Is generally 
"deaner" or less contaminated than glass or other materials. However, plastic 
does contain trace levels of certain metajs, To minimize potential low-level 
contamination, remove these metals or leach them from plastic by soaking in 
I N HC1 and rinsing in distilled water. For extremely precise work, use HQ, 
fol(owed by soaking In I N HN03 and rinsing In distilled water. Soajong time 
may vary according to Individual needs, but plastic should be soaked no longer 
than G hours. If more rigorous cleaning Is desired, increase the concentration 
of acids used. Caution: concentrated nftric acid is a strong oxidizing agent and 
will embritde many plastics. 
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Srcrilization* 



Pi-iTitivktllry 
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1 Meat Deflection Temperature fa tho tampcrocure at which a bar doffocts 0.0 1 
In. at 66 psfg (ASTH D646), Materials may be used above Heat Deflection 
Tamp*raiur4s In non-stress applications; see Msec Ust Temp. 

1 Ratings leased an 5-mrnuta tests using 600 watts of power on exposed, 
empty labware. CAUTION: Do not axc&ed Max. Use Tamp * or txpose 
bibware to chemicals which heating causes to attack the plastic or bo 
rapidly absorbed. 

1 Plasdc win absorb heat 

* STERILIZATION: 

• Autoclavlng ( 1 2I*C, 15 pslgfor20 minutBs) — Ocan and rinse Items with 
distilled water before aucoclavlng, (Always compfacety disengage threads 
before autoclavlng.) Certain chemicals which hwe no appreciable effect 
on resins at room temperature ma/ cause deterioration at autodaving 
temperatures unless removed with distilled water beforehand. 

• Gas — Ethylene Oxide, formaldehyde, hydrogen peroxide 

• Dry Heat (1 fi0°C, 1 20 minutes) 

• Disinfectants — BenzaJkonlum chloride, formalln/formaldohyde, 
ethanol, etc. 

' Radiation — gamma Irradiation at 25 fcGy (2^ MRad) with 
unstabilcted plastic 

J Sterllblns reduces mechanical strength. Do not use PC vasse[s for vacuum 
applications if they hava baen ai^oodaved. Refer to Use and Care Guidelines 
for NALGENE Lahware. for detailed information on sterilizing. 

' m Yex m Indleaies the resin has been determined to be non-cytotoxlc, based on 
USP and ASTM blocompatlbllhy tesring standards utilizing an M^M alution 
technique on a WI38 human diploid lung cell line. 

7 Resins meet requirements of CFR2 1 section of Food Additives Amendment 
of the Federal Food and Drug Act End users are responsible for validation 
of compliance far specific containers used In conjunction with their particular 
packaging applications. 



4 Acceptable for aqueous foods only, at temperatures up to 1 2 1 °C#50 <I E 
Not sanctioned for use with alcoholic or fatty foods at any temperature. 

9 Accepoblefon 

• Noiwdd, aqueous products; may contain sale, sugar or both (pH above 5.0) 

• Dairy products and modifications; olUn-water emulsions, high or low fat 

• Moist bakery products with surface containing no free fat or oil 

■ Dry solids with the surfaces containing no free fat or oil (no end-test 
required) and undar all conditions as described in Table 2 of FDA 
Regulation 1 77. 1 520 except condition A - high temperature sterilization 
' (e.g.over IOO S C/2I2°F) 

10 Acceptable for 

• Alcoholic foods containing not more than 15% (by volume) alcohol; 
fill and storage temperature not to exceed 49°C (I20°F) ■ 

• Non-alcoholic foods of hot nil not to exceed 82°C (I60°F) and 49" C 
(I20°F) in storage. 

- Not sultahle far carbonated beverages or beer or packaging food 
requiring thermal processing. 

" Straight-sided Jars, beakers and graduated cylinders only. 

13 Acceptable for aqueous, oil, dairy, addle, and alcoholic foods up 
to7l ft C/I60 fl R 

11 The brlttleness temperature is the temperature at which an item made 
from the resin may break or cracked If dropped. This is not the lowest 
use temperature [f care is exorcised In use and handling. 

" The tubing will become opaque from absorbed water. 
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Your i'.omplctc Resource for Technical lujort/uuinn, 
Product News and More 
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